SUMMARY A comparison has been made of the efficiency of 3 cell systems, human embryo kidney (HEK), Hep 2, and a continuous line of human embryo intestine (HEI), for the isolation of ophthalmic viruses. A total of 40 herpes simplex, 51 adenoviruses, and 2 vaccinia viruses were isolated from 323 specimens. HEK cells were found to be the optimal system, 85 out of 93 (91 %) of the viruses being detected in these cells alone. However, HEK cells are difficult to obtain, and therefore
Results
Three hundred and twenty-three specimens were inoculated into each of the 3 cell systems.
In total 93 viruses were isolated, giving an overall isolation rate of 28%. Of these, 51 were adenoviruses, 40 herpes simplex viruses, and 2 vaccinia virus. The serotypes of the adenoviruses and their distribution according to cell system are shown in Table 1 . Serotypes 4, 8, and 13 account for over half (56%) of the types isolated; there was no significant difference in the efficiency of any of the 3 cell systems for the isolation of any particular adenovirus serotype.
When the relative efficiency of each cell culture system is compared (Table 2) , it can be seen that HEK cells were significantly more sensitive than either Hep 2 or HEI cells, accounting for 91 % of the total viruses isolated against 77% and 74% respectively. This difference is, however, entirely accounted for by the superiority of HEK cells for the primary isolation of herpes simplex viruses. Thirty-nine out of the 40 isolates were detected in this cell system in contrast with 27 (68 %) in Hep 2 cells and 25 (62'5 %) in HEI. When the results of the latter 2 systems are taken in combination, 32/40 (80 %) isolates of herpes simplex virus were attained, group.bmj.com on October 14, 2017 -Published by http://bjo.bmj.com/ Downloaded from but this is still significantly inferior to the use of HEK cells alone. Table 3 compares the number of passages required before a cytopathic effect was seen and the mean time at which this first appeared. The most satisfactory cell system for the isolation of HSV was HEK, all 39 isolates being found within a week of primary inoculation. HEI were less efficient, 4 of the 25 isolates requiring 1 passage before a CPE was obtained. Hep 2 were the least sensitive; 12/27 isolates were found only after 1 passage or more. A similar situation was found for adenoviruses, but the mean times for the appearance of CPE were longer. Hep 2 were again the least sensitive; 10/43 isolates appeared after 2 passages, whereas only 5/42 isolates needed more than 1 passage in HEI.
Discussion
This study confirms a previous report2 that HEK cells provide the most valuable system for the investigation of ophthalmic virus infections. 91 % of the viruses isolated in this study were detected in HEK cells; in the majority of cases it was possible to report to the clinician within a week of receiving the specimens.
Although the combination of HEI and Hep 2 cells detected 49 out of the 51 adenoviruses found during the study, results were frequently not available for a week or more owing to the slow development of cellular changes, indicating virus replication, in these systems.
The prospect of specific, effective treatment for herpes simplex infection3 makes the rapid and reliable identification of this virus a matter of special and increasing importance. In this regard HEK cells were shown to be markedly superior to HEI and Hep 2 cells, the latter failing to detect 20 % of the herpes infections, with possible serious consequences for these patients. The difficulty in maintaining a supply of HEK cells for primary isolation remains a serious disadvantage.2 In this respect HEI and Hep 2 cells may play a useful part as HEK-sparing-cells, as they can be used for serological typing of ophthalmic viruses once primary isolation has been achieved. The use of cells grown in microplates and pools of adenovirus typing sera were found to be another economical and effective way of identifying the various types of adenoviruses isolated in this study. The value of immunofluorescence for the differentiation of herpes and adenoviruses was substantiated by the electron microscopy findings. Seventy isolates examined 'blindly' by both methods showed complete agreement. This is a reassuring finding, as immunofluorescence is much more widely available than electron microscopy.
In conclusion, the need exists for a continuous cell line as sensitive as HEK cells for the primary isolation of ophthalmic viruses. 
